Any yield or fracture condition which is constructed from the deviator of the stress field will fail to account for the effect of hydrostatic pressure on the flow and fracture characteristics of a solid, as shown by Bridgman.' This criticism applies in particular to the von 1\iises and Tresca yield conditions which are widely used in the theory of plastic flow. To meet the above and other objections to the commonly accepted yield conditions, we have recently derived a simple invariant criterion for slip and subsequent fracture based on the general idea advanced by MNlohr, i.e., that the decisive role in the initiation of slip over a surface element in a solid is played by the interaction of the shearing and normal stresses on the element.2 It is the specific purpose of the following note to show that this slip and fracture criterion will satisfactorily explain Bridgman's results on the tensile strength of steel cylinders subjected to large hydrostatic pressures. Other materials tested by Bridgman appear to exhibit the same qualitative behavior as steel under hydrostatic pressure; but the data for these materials are not at present sufficiently extensive to permit a meaningful comparison between theory and experiment.
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In Tables 1 and 2 the first column designates the specimen by means of three figures as follows: the first figure shows the variety of steel, the second the heat treatment of the variety, and the third denotes the particular sample on which the test was made. The second column in each of the tables shows the hydrostatic pressure at the completion of the test, and the last column gives the measured tensile strength defined as the maximum load divided by the original cross section of the sample. The graphs in Figure 1 are based on the data in Tables 1 and 2 and are typical of the relationship between the tensile strength and the imposed hydrostatic pressure as shown by tests on a large number of different steels. The relationship between strength and pressure is linear to within experimental error The above mentioned criterion for slip and fracture may be written as
where Si and S3 are the greatest and least of the principal stresses and the quantities k and K are material constants or elastic moduli of the solid. Strictly speaking the equation (1) should be regarded as a yield or slip criterion but it may also be thought of as a criterion for fracture since the body will ultimately fracture over a surface oIi which a slip discontinuity is realized if the conditions for the continuation of slip, as given by (1), are maintained; in this sense we refer to the equation (1) as a criterion for slip and fracture. In general the equation (1) must be replaced by the inequality (N +k+ k)s -(Va1± k)s >_ 2K as the condition for the initiation of slip in order to take account of the over stress required to counteract the restraints imposed by the surrounding medium. However, such over stresses do not arise in the theoretical problem under consideration.
If r(>0) denotes the tension in the direction of the axis of the cylinder and if p(>O) is the imposed hydrostatic pressure, it is easily seen that the principal stresses si and S3 are given by r -p and -p, respectively. Makhing this substitution the equation (1) becomes
where A = 2k( +-k); B = 2K(V1+k2-k).
(3) But the tension r in the equation (2) can be identified with the tensile strength since the latter is a measure of the tension required to initiate necking or yield in the cylinder. Hence the equation (2) gives the theoretical relationship between the tensile strength T and the hydrostatic pressure p. Each of the experimental graphs in Figure 1 can be obtained as the graph of equation (2) when the appropriate choice of the constants A and B has been made; thus A must be chosen as the slope of the straight giving the experimental graph in question and B as its r intercept. Finally, it is seen that the moduli k and K can be determined for each of the samples after the values of the associated quantities A and B have been found. In fact if we solve the equations (3) 
